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Due to the low level of autofluorescence the 785 nm wavelength of the visible wavelength range is well-proven 
in Raman spectroscopy for biological applications. Procedure description for work with the experimental stand 
earlier was presented in the article [Timchenko E.V. et al. (2014)]. 
3. Results 
Before data analysis, the obtained Raman spectra of research objects were preprocessed in MatLab’7 for deletion 
of setup noise and fluorescence background using an approximation of the spectral curve by a fifth order 
polynomial, based on the algorithm proposed in the paper of [Zhao J. et al. (2007)]. A feature of the algorithm is a 
sequential and many iterative comparisons of the initial spectrum with a polynomial approximation of 
autofluorescence component, and the preservation of spectral contours and intensity of the initial Raman spectrum 
positively proved the algorithm in spectroscopy for biomedical research [Huang Z. et al. (2011)]. However, during 
the spectra study was found that at the large spectral range (exceeding the 1500-3000 cm-1) the approximation of 
spectral curve led to cuts of Raman band near more intensive neighboring band such as 1003 cm-1 (Ȟ (C-C) of 
phenylalanine) near 956 cm-1 (Ȟ1 (PO4)3- of hydroxyapatite). Therefore, the processing was carried out at the spectral 
regions 400-1150, 1200-1500, 1600-1800 and 2800-3000 cm-1 with appropriate criteria of approximation for 
sensitivity increase and maximum display without loss of informative bands. 
Informativeness of Raman spectra of bone tissue samples depends on the complexity and structure of studied 
biomaterial (on the number of bands in Raman spectrum), because the resulting spectrum is a superposition of 
several spectral bands that leading to distortion of the real values of intensity. Therefore, to extract the Raman bands 
against the background of spectral curve, the decomposition of obtained spectra into spectral contours using 
deconvolution of Gauss-Lorentz function was conducted by PeakFit software (Systat Software, Inc.). Specific 
Raman spectrum for non-demineralized cortical human bone is presented in Fig.2. The determination coefficients of 
the resulting spectrum (generated by the spectral contours) from the initial spectrum for 790-1140 cm-1, 1200-1480 
cm-1, 1590-1790 cm-1 and 2840-3020 cm-1 regions were R2 = 0.9999, 0.9978, 0.9998 and 0.9993 respectively. 
The spectral region (Fig. 2a) contains the Raman bands responsible for the mineral structure of bone matrix, such 
as Ȟ1 (PO4)3- vibrational mode in the molecule of hydroxyapatite at 956 cm-1, Ȟ3 (PO4)3- at 1030 and 1045 cm-1, Ȟ1
(CO3)2- (B type substitution where (PO4)3- a substituted (CO3)2-) at 1069 cm-1 and Ȟ1 (CO3)2- vibration mode (A type 
substitution where a substituted OH- (CO3)2-) at 1098 cm-1 [Yamamoto T. et al. (2011), Crane N.J. et al. (2013)]. 
Band at 956 cm-1 is dominant by the intensity throughout all Raman spectrum of bone tissue, which determines the 
content of hydroxyapatite in bone matrix, and also possible to study the content of carbonate (CO3)2- in the process 
of demineralization. Less intense bands at 816, 852, 920, 941 and 870 cm-1 corresponding to the stretching vibration 
of C-C in proline and hydroxyproline [Yamamoto T. et al. (2011), Crane N.J. et al. (2013)], and the band at 1003 
cm-1 responsible for C-C stretching vibration in phenylalanine [Crane N.J. et al. (2013)] represent the organic 
component of bone matrix. 
Further, Fig. 2b shows the spectral region responsible for structural integrity of bone collagen, where 1239, 1264, 
1284, 1316, 1338 and 1381 cm-1 bands correspond to amide III (modes of Ȟ (CN) and į (NH)) [Yamamoto T. et al. 
(2011), Crane N.J. et al. (2013), Rehman I. et al. (2012), Poáomska M. et al. (2010)] and 1396, 1418 and 1450 cm-1
correspond to mode of į (CH2) and į (CH3) [Rehman I. et al. (2012), Poáomska M. et al. (2010)]. Spectral region of 
1600-1700 cm-1 (Fig. 2c) in [Crane N.J. et al. (2013)] is a defining in the assessment of structural integrity of the 
collagen fibers. This region corresponds to amide I (stretching of C=O) with Raman bands at 1634, 1660, 1681 cm-1
(Į-helix and ȕ-sheet [Poáomska M. et al. (2010), Shen J. et al. (2010)]), and 1604 cm-1 (stretching vibration of C=C 
in tyrosine [Rehman I. et al. (2012)]). The most remote region of the spectrum (Fig. 2d) at 2879, 2910, 2938 and 
2980 cm-1 corresponds to the stretching vibrations of CH2 and CH3 in collagen [Poáomska M. et al. (2010), Ali S.M. 
et al. (2013)]. 
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